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ABSTRACT: 


Designs  for  7th  overtone  crystals  from  150  Me  to 
?00  Me  are  givoDo  Results  obtained  using  these 
declgns  aro  glveno  Problems  encountered  dui'lng 
final  polish  are  dlscusseda 


•■3- 


PURPOSE 


The  purpose  of  this  PnEoMo  contract  Is  to  set  up 
a  method  of  manufacturing,  the  end  result  of  uhlch 
will  be  the  production  of  acceptable  quarts  crystal 
units  to  "808-75"  «d  MIL-C-3098B. 


DETAIL  REQUIREMENTS  FOR  THE  CR-(XM-37)/U  CRYSTAL  UNITS? 
Requirements  were  detailed  In  the  First  Quarterly  Report, 


NARRATIVE  t 


Using  procedure  as  outlined  In  Second  and  Third  Quarterly  Report 
a  smell  lot  was  processed  at  1^0  Me  and  at  200  Mo.  No  attempt 
was  made  on  these  Iocs  to  optomlze  design.  We  were  Interested 
In  learning  whether  this  crystal  type  could  he  made  to  SCS»7^  end 
meeting  resistance  specification. 

Our  results  as  pi’evlously  noted  on  Page  25  of  Second  and  Third 
Quarterly  Report  showed  that  a  few  units  at  Me  were  under  70 
ohms  At  200  Me  we  were  way  over  and  there  were  doubts  whether 
at  these  resistance  figures  results  obtained  In  TS-15  were 
accurate  o 

We  felt  taet  tighter  controls  on  final  polish  to  frequency,  to 
mass  plating  end  mounting  would  help  In  lowering  this  high  resls^ 
tance  at  200  Mc^ 

Designs  for  all  lte:na  150  Me  through  ?00  Me  were  drawn  up  and 
blsnkii  ali*y  ady  down  to  oOOlt,"  In  thlcUness  wore  3r;arted  through 
the  pin  lap.  Urystol  Speol float ions  are  listed  on  Pages  12  through 
16. 

As  previously  stated,,  frequency  checking  con.'5oni86  a  large  amount  of 
time  and  the  handling  contributed  to  the  extensive  breakage  we  were 
experiencing. 

A  Feeqaency  Counter  was  obtained  ftsr  the  lapping  department,  A 
tweut./^flvs  percent,  saving  In  time  has  been  realized  during  final 
lapping  «3d  polishing  , 


Aa  outlined  In  second /Third  Quarterly  Report  wo  were  truing  the 
pin  lap  plates  hy  use  of  a  Crane  Lapmaatero  Blanks  were  lapped 
for  ten  minutes  and  plates  transferred  to  Lspmaster  for  truing^ 

We  soon  discovered  that  the  cast  Iron  plates  were  not  to  the 
required  flatnesso  Solid  brass  discs  of  the  same  size  as  the 
lap  plates  were  made  up  and  test  runs  started  on  the  Lapmaatero 
We  found  day  to  day  variations  In  the  Lapmaater  that  in  torn 
were  being  transferred  to  the  lap  plates. 

Al’ter  many  weeks  of  recording  flatness  data  from  the  brass  plates 
we  reached  the  conclusion  that  the  lapmaater  would  true  the  plates 
to  the  required  flatness  only  If  the  same  size  plates  were  placed 
on  the  lapmastero  Since  regular  production  runs  from  other  work 
in  progress  also  used  the  lapmaster  it  was  decided  to  acquire  a 
second  lapmaster  to  bo  used  only  on  th!a  contract.  In  the  mean^ 
time  every  attempt  was  made  to  keep  Icpmaster  in  condition  so  that 
plates  were  within  two  bands  over  the  whole  surface. 

Test  results  showed  that  dally  variations  could  be  from  one  to  two 
bands  low  to  one  to  two  bends  high.  The  end  result  was  that  lapped 
blanks  also  varied  from  day  to  day  . 

At  the  same  time  we  were  running  tests  on  the  lapmaster  we  accumula'^-^ 
tod  data  on  the  condition  of  the  oast  Iron  lap  plates  as  the  result 
of  the  ten  minute  runs.  As  data  become  avollnble  v'e  realized  that 
these  runs  were  too  long.  The  plates  were  going  out  of  flatness  so 
that  the  crystal  blanks  were  being  Icpped  with  up  to  five  and  six 


bands o  Also  the  plates  required  longer  runs  on  the  lapmaster  In 
order  to  restore  the  flatneaso 

The  length  of  runs  on  a  pair  of  plates  was  reduced  one  minute  at 
a  time  and  the  resulting  flatness  of  blanks  and  time  on  lapmaster 
comparedo  We  final3.y  arrived  at  a  maximum  of  five  minutes  running 
timoo  This  seemed  to  produce  most  consistent  flatness  and  minimum 
time  on  lapmaster o  Shorter  runs  required  too  much  operator  time 
for  the  quantity  of  blanks  lapped o 

During  this  period  our  operators  were  acquiring  the  ’’feel”  of  thin 
blankSo  Losses  due  to  handling  which  had  been  over  fifty  percent 
during  lapping  gradually  decreased..  At  1^0  Me  the  loss  in  lapping 
was  down  to  around  ten  percents  The  loss  at  200  Me  was  around 
twenty 'five  percents  Most  of  this  was  in  removing  blanks,  from 
lap  ,  cleaning  to  test  for  frequency  end  .s^eplacing  in  3.apo 

Further  reduction  in  handling  time  won  accompli shod  oy  installing 
elapsed  time  counters  on  the  lopping  mechlrt  s,,  Gr amor  Model  633’-^P> 
timers  were  wii-ed  in  so  that,  activation  of  th©  motor  starting 
V prise  also  started  the  cimors,.  The  t-irnore  were  in  seconds  and 
could  be  re  sat  (fv.tr  each  short,  run  or  ueod  foi  total  time  in  order 
to  3  rp  l.ltiiii'3  to  pre-polioh  frequency,  Pc  the  t  ima /frequency  dots 
be  csino  avail  sola  th.c  yporatoj"?  /.'■'ire  oble  to  lap  to  pre-^polish  fre-^ 
q‘(/eriu./  with  incrcjr.ed  ne;;'iTJo,y  ’'.’he  .mour-j.  of  time  utilized  in 
f: ,  £  4  •0.0  n  c  y  c ic  k  • .  i  -  s  t  ■  i  o  1 . o  d  > .  r  c ... . ;  i  >  d 


Best  Available  Copy 


As  bZanks  becetma  available  for  polishing  to  frequency.,  date  was 
compiled  on  the  parallelism  as  viewed  In  monochromatic  light  and 
the  Individual  surfaces  as  viewed  In  the  interferometero 

•  .  "  y  ' 

Poliahlng  was  done  on  Carapco  covered  cast  Iron  plates  The  length 
of  runs  on  Campco  was  also  reduced  for  the  a*iraa  reason  as  the  vieat 
Iron  lap  plates The  time  finally  arrived  at  for  Campoo  vts  a 
niexlmira  of  five  n5.nuteH  polish  time  and  four  minute h  conditioning 
on  lapmaster. 


As  eech  load  waa  polished  to  frequency  they  were  viewed  In  mono¬ 
chromatic  light-  All  blanks  from  a  load  did  not  show  the  seme 
degree  of  flatness..  While  most  showed  parallelism  of  loss  than 
one  band.o  with  a  few  being  one  color  over  entire  surface,  b.v^T' 
oontflgo  showed  up  to  two  bands  and  at  times  the  bands  were  not 
concentric c  Sinco  blanks  from  pre-polish  were  frequency  scrcea 
prior  to  polish,  u  lap  load  could  contain  blanks  frcin  diffe 
runs  oa  lap  platoa.  It.  was  folt  that  i-hi.s  variation  could  oe 
triCf  6  to  tho  VQj'l  fii'iOi}  we  were  obtaining  in  3.Gpplny 

P'  ;  •  thrt  p;;r eIIcHht?  os  v-ewar  5.^  monorb 

5:lgbt.  tr'  1.1*  oi  Indlvldufl  surf  see?  v.’ero  no*  v  same 

tr  cr.ks  oho;  lag  pai-filleJ.lsa.  of  one  bmi  or  less  in  -;*chx  cr.jrtlr. 
iigrvt  ,31-©  la  most  oasvs  convex/conc eve  sisrfoces  whcin  viewed,  i 
intorforonster “t  ^oon  became  evident  that  the  pollsned  cisrt? 
showif.-i/,  .tor-- '•oncsw'.-.i'i wily  in  monochro:..'.  -.Ic  light  v:o--''  •p.ioo' •  hetr? 
a 0'=  to.?,  to  in  Lhe  irttarftr'OGeter . 


Best  Available  Copy 


As  the  result  of  this  datsp  blanks  were  sent  to  mass  platr.ng 
sorted,  as  to  surfaces  as  viewed  In  Interferometer  and  as  i'^iewed 
in  monochromatic  light.  It  was  hoped  that"  from  this  we  cjuld 
arrive  at  a  pattern  that  would  consistently  produce  low  realatance 
blanks  meeting  resistance  specification  of  SCS-T^- 

The  above  method  of  viewing  polished  blanks  brought  out  the  follow 
ing  points? 

1  °  Lapped  blanks  ready  for  polishing  must  be  as  flat 

and  parallel  aa  final  polish  blanks «  The  polish 
stage  must  not  also  have  to  correct  the  surfaceso 

2  *  The  polishing  pin  lap  machine  must  be  in  good  con- 

ditlono  The  drive  pin  must  be  as  near  to  90®  to 
polish  plates  aa  posalblee  The  drive  pin  must  run 
true  In  carrier  bushing o  The  correct  stroke  for  j 
given  pin  lap  must  be  found  and  maintained 

3  -  Dally  record  of  lapmaster  surface  condition  must 

be  sialnt  aired o 

1 

L  •  shorter  time  on  any  one  set  of  polishing  plates 
with  ccr£it/,.nt  correction  on  Icpmatifcer  produced 
the  most  atinelstent  pa’jterna., 

Thf  platlig  raaoki;  itx  v:ll  Items*  l’>0  to  ^'00  Me.  .'■sc!  be-n”* 
•'.■i-Ghliicrl  5,n  our  rb.!  ”  "  o  the  tlghteo'.  tolsrnnoe  po  jnlblt .  we 
•r  -'..t  to  to’'//  dovui  r  aqc'mcy  spreed  end  s'  the  asm®  tirrs  ‘rodriffe 
■:  i..;?  Co  netr  T  pf  1*  .»rder  to  lowest  r'a.3li’.:t?nuo 

Best  Availabte  Copy 


Th«  spot  diemeter  for  each  frequaney  1«  as  shown  on 
Pages  1?  through  16 o 

The  aaount  of  base  plating  was  controlled  by  weighing 
aluuiaunio  Our  monitoring  method  was  not  aa  yet  ready  to 
uasn 

Mass  plated  bienks  were  mounted  in  HC‘-18/TJ  basest  We  soon 
found  that  not  all  product ion  workers  iwre  able  to  handle 
these  thin  blanks  without  excessive  breakage  >  Skill  i/aa 
Boqulred  by  eorao.  otherp  had  to  be  taken  off  the  line 

The  units  were  pieced  on  frequency  by  etching  os  outlined 
in  Second/rhird  Quarterly  Report,  In  only  a  few  case;  did 
w«  change  realatanoe  bigb::k'  by  this  tnethod..  ?ome  units 
improved,,  while  a  large  percentage  did  not  ohange 

Plnlahod  units  wera  sealed  and  preliminary  temperature 
testing  baguno 

TYPICAL  results  of  Reslatence  obtained  on  lota  during  this 
period  ore  detailed  on  Pages  17  through 

TYPICAL  raaalta  of  Holdor  Induct anco'-Holder  Resist an-js  avo 
det  silled  on  Page  28-, 


CRYSTAL  SPECIFIC ATIOHS 


TYPE: 

FREQUENCY: 

TOIERANCE: 

TEMPERATURE: 

RESISTANCE: 

ANOIE: 

DIAMETER: 

FLATNESS: 

PARALLELISM: 

PIN  LAP  PREQUEN<JY: 
POLISH  FREQUENCl': 
BASE  PLATE: 

SPOT'  Dr.AHETEii: 


CR-(XM-37)/U 

1^0 o 000  Me  7th  Overtone 

£o0055^ 

c  to  Ao5®  c 
MAXIMUM  70  OHMS 
3^0  gyo 

0o?90"  £,001" 

CONCENTRIC  RINO,  MAXIMUM  1  RING 

LESS  THA’^  1  RINC 

?0,650  Kc  “10 

21,^25  Kc  /!J.c  -10 

ALUMINUM,  BY  WEIGHT 

.1360" 


--1?. 


CRYSTAL  SPECIFICATIONS 


TYPE: 

FREQUENCY: 

TOLERANCE: 

TEMPERATURE: 

RESISTANCE: 

/a.OLE: 

DIAMETER : 

FLATKESS: 

FARALIJELISM: 

PIN  LAP  PREOJJEHCY. 
POLISH  ^HilQUIiNCY; 
BASE  PLATE: 

SPOT  DIAMETER: 


OR^-  UM-  37)/U 

16?, 000  Me  7th  Overtone 
l£o005:i 

-55°  C  TO  /105°  C 
MAXIMUM  70  OHMS 
35®  27" 

0,?90'’  ^,001" 

G0HCE3JTRIC  RING,  K/OCIMUM  1  RING 
LESS  THAN  1  RING 
??,2i4.0  Ke  /15.  -10 

?3,?55  Kc  /5:  -10 

ALUMINUM,  BY  WEIGHT 

,1?6" 


*13 


CRYSTAL  SPECIFIC  AT I0H3 


TYPE: 

PPJEQIIENCYf 

TOLERANCE: 

TEMPERATURE: 

RESISTANCE: 

ANCLE: 

DIAMETER: 

FLATNESS: 

rARALLf:.-^J.SM; 


cR""(xm-37)/u 

17li.r.000  Mo  7th  OvoFtono 

-55°  C  to  /105°  C 
MAXIMUM  70  OHMS 
35°  ?7' 

0o290"  £.,001" 

concentric  ring,  MAXIMUM  1  RING 
LESS  I  RING 


PIN  LAP  PREQUENC’>  :  ;?3,830  Kc.  /l5p  -10 
POLISH  FREQUENCY:  ^5^000  Kc,  /5,  -10 

BASE  PLATE;  ALUMINUM,  BY  WEIGHT 


SPOT  DIAMETER 


.117" 


CRYSTAL  SPECIFICATIONS 


TYPE: 

FREQUENCY; 

TOLERANCE: 

TEMPERATURE: 

HEnTSTflNCS; 

ANGLE: 

DIAMETER: 

FLATNESS: 

PARALIELISM; 

PIN  LAP  FREQUENCY: 
POLISH  FREQUENCY: 
BASE  PLATE: 


CR-(XM'^37)A 

1880 000  Me  7th  Overtone 

^,,0055^ 

-55®  c  TO  Ao5°  c 
MAXIMUM  70  OHMS 

35®  2r 

0.,P90"  A  001" 

CONCENTRIC  RING,  MAXIMUM  1  RING 
LESS  THAN  1  RING 
25,650  Ke,  flSv  10 

27,020  Kc,  Ap  10 

ALUMINUM,  BY  WEIGHT 

0IO87" 


-15 


SPOT  DIAMETER 


CRYSTAL  SPEC IP IC  AT ION S 


TYPE: 

PFEQUENCY: 

TOLERANCE; 

TEMPERATURE; 

RESISTANCE: 

ANCLE; 

DIAfffiTERi 

PLATIIESS: 

P/.RALLELISM? 

PIN  LAP  PREqUENCY: 
POLISH  -^EQUENCY ; 

BASE  PLATE: 

SPOT  DIA’iSTER; 


CR‘  (XM^  37)/U 

POO t,  000  Me  7th  Overtone 

£r.00^% 

55°  C  TO  /105°  C 
MAXIMUM  70  OHMS 

35°  27  = 

0,290”  £.001" 

CONCrKTRIC  RINC  MA>:iinJM  1  Fli:c 

LESS  THAN  1  RDT- 
27,210  Kc  /I5r  10 
p8,760  Kc  /5.  -10 

ALUMINUM,  BY  WEIGHT 

olOl5" 


••  16 


RESISTANCE  DATA  -CR- (XM-37 ) AT 


150.000  Me 


LOT  NO.  1 


CRYSTAL  UNITS 
45  OHMS 
50  OHMS 
55  OHMS 
60  OHMS 
65  OHMS 
70  OHMS 
75  OHMS 
80  OHMS 
90  OHMS 
100  OHMS 

2  NO 


NO,  86  -  1?3 
3  UNITS 
»  2  UNITS 

5  UNITS 
10  UNITS 
3  UNITS 
7  UNITS 

1  UNIT 

2  UNITS 
2  UNITS 
1  UNIT 

READING 


LOT  NO,  2 


CRYSTAL  UNITS 


50 

OHMS 

55 

OHMS 

60 

OHMS 

70 

OHMS 

90 

OHMS 

100 

OHMS 

105 

OHMS 

O 

r-l 

OHMS 

NO.  124  -  136 
1  UNIT 
1  UNIT 
3  UNITS 

1  UNIT 

2  UNITS 
1  UNIT 
1  UNIT 
1  UNIT 


1  NO  READINO 
X  BROKEN 


17‘ 


RESISTANCE  DATA  -  CR'-(XM»37)/U 


LOT  NO»  3 


1^0 o 000  Me 


CRYSTAL  UNITS 

NO,  137 

50  OHMS 

2  UNITS 

55  OHMS 

1  UNIT 

60  OHMS 

1  UNIT’ 

65  OHMS 

1  UNIT 

70  OHMS 

3  UNITS 

80  OEMS 

1  UNIT 

95  OHMS 

1  UNIT 

II1.5  OHMS 

1  UNIT 

1  BROKEN 

1  PINS  TOC  LARGE 


LOT  NOo  U 


CRYSTAL  OlilTS 


OHMS 

50 

OHMS 

55 

0 

i 

60 

OHMS 

65 

OHMS 

CD 

0 

OHMS 

85 

OHMS. 

100 

OHMS 

1 

1 


NO.  150  -  163 

.?  UNITS 

- 

2 

UNITS 

1 

UNIT 

3 

UNITS 

- 

1 

UNIT 

Ct. 

1 

UNIT 

1 

UNIT 

- 

1 

UNIT 

NO 

READING 

FREQUENCY  TOO  HIGH 


18- 


1^0. ,000  Mo 


LOT  NO„  5  CRYSTAL  ON  ITS  NO.  161|.  -  171+ 


li.5  OHMS 

? 

UNITS 

50  OHMS 

? 

UNITS 

55  OHMS 

1 

UNIT 

60  OHMS 

3 

UNITS 

65  OHMS 

1 

UNIT 

80  OHMS 

1 

UNIT 

85  OHMS 

1 

UNIT 

100  OHMS 

1 

UNIT 

LOT  NO o  6  CRYSTAL  UNITS  NO„  175  '  iSl 

60  OHMS  1  UNIT 

70  OHMS  1  UNIT 

80  OHMS  1  UNIT 

90  0H.1S  -  1  UNIT 

■><5  OHMS  1  UNIT 

150  OHMS  -  1  UNIT 

I  NO  readii:g 

iXT  NO,  7  CRYSTAL  UNITS  N0~  18^  •  19? 

50  OHMS  ?  on  ITS 

55  OHMS  -  ?  UNITS 

60  OHMS  1  UNIT 

90  OHMS  1  UNIT 

95  OHMS  -  1  UNIT 

.l?0  OHMS  »  1  UNIT 

H  NO  READING 

.J9 


LOT  NO,  8 


LOr  NO,  9 


RESISTANCE  DATA  - 

CR-(XM-37)/U 

150,000 

Mo 

CRISTAL  UNITS 

N0„  193 

-  205 

55  OHMS 

3  UNITS 

60  OHMS 

3  UNITS 

90  OHMS 

?  UNITS 

100  OHMS 

1  UNIT 

110  OHMS 

1  UNIT 

3  NO  READING 

CRYJ3TAL  UNITS 

NO,  206 

-  213 

65  o.'i.'ts 

1  UNIT 

70  OHMS 

1  UNIT 

75  OHMS 

1  UNIT 

90  OHMS 

1  UNIT 

100  OHMS 

1  itn:.t 

120  OHMS 

2  UNITS 

1  NO  READING 


?0- 


LOT  NOo  2  CRYSTAL  URITS  NOo  4  “  8  CULTURED 

70  OHMS  :a  UlIT 

90  OHMS  1  TOIT 

3  NO  READINO 


LOT  NO,  3  CRYSTAL  UNITS  N0„  9  -  23  CULTURED 

78  OHMS  ~  1  UNIT 

82  OHMS  -  1  UNIT 

90  OHMS  ~  3  UNITS 

99  OHMS  ~  1  UNIT 

110  OEMS  1  UNIT 

190  OHMS  -  1  UNIT 

7  NO  READINO 


LOT  NO,  4  CRYSTAL  UNITS  NO.  2/4.  37  CULTURED 

65  OHMS  1  UNIT 

90  OHMS  -  1  UJIXT 

100  OHMS  -  1  UNIT 

125  OHMS  -  1  UNIT 

11:5  OHMS  1  UNIT 

150  OHMS  3  UNITS 

5  NO  READING 
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RSSISTASCE  DATA  _  CR>^(XM-^37 )/U 

16 5?. 000  Me 

LO£  NOc  '>  CRYSTAL  DU  ITS  NO,  33  h2 

90  OHMS  i  DNrr 

4 


CULTURED 


NO  READING 


RESISTANCE  LATA  CR-»(Xfi  37)/U 


200 o 000  Me 

LOT  NO..  1  CRYSTAL  UNITS  NO,  49  “  85 


70 

OHMS 

1 

UNIT 

100 

OHI^ 

1 

UNIT 

125 

OHMS 

1 

UNIT 

130 

OHMS 

lii. 

UNIT 

140 

OHMS 

2 

UNITS 

150 

OHMS 

•  4' 

ITNITS 

160 

OHMS 

uurrs 

a80 

OHMS 

Jr.' 

UNITS 

25  NO  LEADING 


CAPACITANCE  DATA  CR  (XM-37)/U 


1^0 o 000  Me 


Ufi' 

MO,  1 

CRYSTAL  un::ts 

NO,.  86  - 

123 

Cp 

•  ICOO  Kc  Below 

6,15  pf 

6.9  pf 

Rp 

'  ?00  Kc  Below 

2.4  K 

-  4  42  K 

Cp 

1  Me 

5o5  pf 

6.7  pf 

LVi 

MCc  2 

CRYSTAL  UNITS 

NO.  I?l4. 

136 

Cp 

500  Kc  Eelow 

6.4  pf 

-  6.8  pf 

Rp 

-  500  Kc  Eelow 

2c8  K 

-  3o6  K 

Cp 

^  1  Mo 

5.9  pf 

-  60I  pf 

LOT 

NO.  3 

CRYSTAL  UNITS 

NO.  137 

=  149 

Cp 

“  500  Ko  Below 

6-:  5  pf 

=»  608  pf 

Rp 

~  500  Kc  Below 

3ol  K 

4o3  & 

Cp 

1  Mo 

5o9  pf 

=>  601  pf 

Lyc 

N0„  tj. 

CHYS'PAL  DTITS 

0 

c 

0 

-  163 

Cp 

-  500  Ko  Bolow 

6.4 

^  6  ,75  pf 

Rp 

500  Xo  Below 

3n2  K 

-  5-0  K 

Cp 

-  1  Mo 

5r,8  pf 

6.0  pf 

LOl 

N0„  5 

CRYSTAL  UNITS 

NO.,  164 

..  174 

Cp 

”  500  Ko  Below 

5o2  pf 

“  606  pf 

Rp 

500  Kc  Below 

Br.2  K 

15.  0  K 

Cp 

>  1  Mo 

4.^9  pf 

-  60I  pf 

LOT  NOr  S  were  mountec'^  In  standard  HC-10/U 
bases  with  the  irountlng  vires  silver  plated.. 
,^ote  ehenge  in  Gp  and  Rp  at  50C  Kc  Below  Preq. 


CAPACITANCE  DAI  A _ CK  (XM--37)/n 


LOT 


LOT 


LOT 


LOT 


»Oo 


NOo 


NOo 


NO, 


150,000  Me 


6 

CRYSTAL  UNITS 

NO,  175 

,161 

Cp 

500  Kc  £«low 

6  ,5  pf 

6  .9  pf 

Rp  - 

500  Kc  Selow 

2,9  K 

~  3.-8  K 

Cp  - 

1„0  Me 

pf 

’  6  0  pf 

7 

CRYSTAL  UNITS 

NOo  182 

-  192 

Cp  - 

500  Ko  Below 

6  , ,11-  pf 

™  6  Y  pf 

Rp 

500  Kc  Below 

K 

5.  2  K 

Cp 

IrO  Me 

5  9  pf 

-  6  1  pf 

6 

CRYSTAL  UNITS 

HOo  193 

-  205 

Cp  ^ 

500  Kc  Below 

6,U  pf 

.  6,  8  pf 

Rp 

500  Kc  Below 

3o2  K 

li.,  6  K 

Cp  - 

loO  Ho 

5,8  pf 

-  6  1  pf 

9 

CRYSTAL  UNITS 

NO,  206 

209 

Cp 

500  Kc  Below 

4,  0  pf 

.  4  1  pf 

Rp 

500  Kc  Below 

10  K 

^  9  K 

Cp  . 

1,  0  Ho 

3^9  pf 

4  0  pf 

9 

CRYSTAL  'I?'! it:; 

>  ?10 

2X3 

500  Ko  BcHw 

6,1|.  pf 

^  6  5  pf 

Rp 

5C0  Ej  Below 

3.6  K 

6,0  K 

Cp 

10  Ho 

5:6  pf 

6  ,9  pf 

10 


GAPACITAMCE  DATA  Cfl  (XM  37)/n 
162.000  Mo 
Cultured 


LO? 

mo  i 

CmSTAL  UNTCS 

NOo  1 

3 

Cp 

^>00  !lo  Palow 

7  .0  pf 

7>  ^'  pf 

Rp 

•-;oo  Ko  Below 

23  K 

•  ?,9  K 

Cp 

loO  Me 

6  .  .31).  pf 

6.4  pf 

LOT 

NOo  2 

CRrSTAL  inUTS 

uo„  u  . 

8 

Cp 

'  500  Ko  Below 

7,. 2  pf 

-  7  5  pf 

Rp 

.  500  Kc  Below 

2  0  K 

3o  K 

Cp 

loO  Me 

6.2  ?f 

6o5  pf 

lOT 

NO.  i 

CRYSTAL  UMTS 

NO,.  9 

23 

•  500  Ac  Ea^ow 

l|..3  pf 

-  4  ?  pf 

ip 

5U0  Ac  Below 

6  .0  X 

9  0  K 

1  0  .*'0 

4.0  pf 

4o3  pf 

’l/JT 

n:).  4 

CRY'^TAL  UNITS 

No .  >4  ■ 

37 

Cp 

500  Ac  Below 

U-E  p;? 

4ct>  pf 

Hp 

500  Kc  Below 

6.6  K 

9.;?  K 

Up 

I  ,,0  Mo 

4,0  pf 

4  3  pf 

I/T 

NO,.  5 

CRYSTAL  UiriTS 

NO,  38  - 

42 

Cp 

'  500  Fc  Below 

U^3  pf 

>  4  pf 

Rp 

500  Kc  Below 

7.0  K 

94  K 

Cp 

-  1.  0  Me 

U.  0  pf 

»  4'^  pf 

CAPACITANCE  DATA  -  CR<-  (XM<-»37)/P 
200 o 000  Me 


LOT  NOo  1  -  CRYSTAI.  UNITS 
Cp  500  Kc  Below 
Rp  ^  50C  Ec  Below 
Cp  loO  Mo 


NO.  lj.9  ■  65 
5o8  Y>f  =  6o6  pf 
1.4?  pf  “  3o3  K 
4o6  pf  -  5c.4  pf 


HOIDER  IMDUCTANCE  AND  RESISTANCE  DATA 


CR..(XH-  37)A 


IgO.OOO  Me 


Holder  Inductance  -  0OI63  uh  o02L^  uh 
Holder  Realatance  >  l4.«U4  ohaa  •>  ^<>66  ohtiui 

I62o000  Me 


Holder  Inductance  >  0OI8O  uh  oOSt^  uh 
Holder  Resistance  »  ^o3U7  ohms  »  8,568  (dims 


200 o 000  Me 


Holder  Inductance  «•  ,0167  uh  »  «0253  uh 
Holder  Resistance  -  6,29  ohms  9o78  ohaa 


PROORAH  FOR  NEXT  INTERVAL; 


1  -  Continuation  of  final  polishing  methods  to  increase 
yield  and  lower  resist anoe^ 

?  -  See  if  correlation  can  be  established  between  flat 
nesa  as  viewed  In  Interferometer  and  resistance  of 
crystal n 

3  Control  of  plate  back  by  resistance  method  to  be 
studied o 

4  An  attempt  will  be  made  to  accumulate  enough  units 
under  JO  ohms  to  make  up  pro'-productlon  lots. 


CONCLUSIONS 


A'i  point  In  contract  we  are  finding  that  the  70  oha 

resist anco  figure  will  make  manufacture  of  these  units 
very  difficult^  So  f.-r  only  the  1^0  Mo  frequency  has 
yielded  unlta  under  the  maxlmuao 


Breakage  and  loss  has  been  hlgho  Experience  by  personnel 
may  reduce  tilsc 
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CONPEREMCES 


A  conference  on  this  Contract  waa  held  at  Contractor's 
Plant  on  10  Mey  196?^  Present  were: 


MTo  Rey  Woolley 

US ASS A 

ffro  Ed  Mason 

USAPSA 

MTo  Norman  Gillln  » 

VALPBT 

NTo  Leon  Harchand  - 

VALPEY 

MTo  Woo11('7  was  given  some  samples  for  correlation  on 
his  equipment. 


REPORTS: 

Ho  reports  have  bean  Issued  since  Seoond/rhlrd  Quarterly. 
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MAJI  HOURS  APPLIED  ON  THIS  CONTRACT 


DURING  THIS  INTERVAL 


N.  Gillln  76i  houra 

Lo  March  and  horn*  3 

Ac  Shaneklis  233“l/2  houra 


DIBECT  LABOR  727-3A  houra 


